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Why is light so important? 

ÈLight reaching the retina can impact  

üVisual system ï enables us to see 

üSensory system ï conveys information 

üCircadian system ï enables us to maintain 
synchronization with the solar day 
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Circadian system 

ÈPlants and animals exhibit 
patterns of behavioral and 
physiological changes over an 
approximately 24-hour cycle that 
repeat over successive daysð
these are circadian rhythms 

 

circa = about; dies = day  

 

ÈCircadian rhythms are  
influenced by exogenous and 
endogenous rhythms 
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Light is the primary synchronizer of 
circadian rhythms to local position on Earth 
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Adapted from National Library of Medicine image, 2007 
(public domain) 

éalso the major disruptor 
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Circadian disruption 

ÈCircadian disruption has been associated with: 
üPoor sleep and higher stress 

ÅEismann et al., 2010 

üIncreased anxiety and depression 
ÅDu-Quiton et al., 2009 

üIncreased smoking 
ÅKageyama et al., 2005 

üCardiovascular disease  
ÅYoung et al., 2007; Maemura et al., 2007 

üType 2 diabetes  
ÅKreier et al., 2007 

üHigher incidence of breast cancer 
ÅSchernhammer et al., 2001, Hansen, 2006 
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Light and human performance 
Vision + Circadian + Message 
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Daysimeter 
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Daysimeter was developed under a G x E an 
U01 from the National Institute on Drug Abuse  
 Measures circadian light/dark and activity/rest  
 Used to calculate circadian entrainment 
 disruption and sleep quality  

 
Further developed to be used in Alzheimerôs 
disease (AD) patients under an R01 from the 
National Institute on Aging  
   
 Won the 2010 The Scientistôs annual 
 Top  10 Innovations contest  
 
Have been worn by dayshift and rotating shift 
nurses, 8th graders, Veterans with PTSD, older 
adults with early sleep onset 
 
Currently being worn by AD patients to 
measure the impact of a tailored light treatment 
on sleep and behavior of this population 
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Project overview 

ÈProposed tasks 

üPerform building measurements (summer and winter)  

ÅWayne N. Aspinall Federal Building, Grand Junction, CO 

ÅEdith Green-Wendell Wyatt Federal Building, Portland, OR 

ÅFederal Center South Building, Seattle, WA (winter only) 

ÅGSA Central Office, Washington, DC  

üCollect personal light exposure with the Daysimeter 

ÅHypothesis 

ïBuildings with more access to daylight would provide more 
circadian stimulation to workers 

ÅBetter sleep quality and mood, especially in summer months, 
when there is more daylight availability  
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Methodology 
Building measurements 

ÈPerformed morning, midday, afternoon and evening 
spot photometric measurements  
during winter and summer months  
üIlluminance measurements 

üLuminance measurements 

üSpectroradiometer measurements 

ÈPerformed lighting experience survey  
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